Indonesia has experienced severe tropical forest fires from a long time ago, mainly in El Niño years.
INTRODUCTION
BC (Goldammer and Seibert 1989) and these fires are more pronounced in El Niño years. However, previous studies indicated that after 1997 forest and peat fires in Indonesia tend to occur ever y year in the dr y season (Dennis 1999 , Adinugroho et al. 2005 , Murdiyarso and Aidaningsih 2006 , Hayasaka 2007 , Ministry of Forestry 2008 , even in non El Niño years (Putra et al. 2008 ). This change in fire incidence in Indonesia may be related to the rapid decrease in forest areas. The total forest area of Indonesia was 1,622,900 km 2 in 1950 but had decreased to Thus, forest loss in Indonesia during these 52 years reached 42.1% of the total original forested area. Based on the 1990 forest cover, the annual deforestation rate in Central Sumatra reached 3.2-5.9% and 1.0-2.7% in Southeastern Kalimantan (Frederic et al. 2002) .
Fires and the dr y season occur together in all
Indonesian regions. Our previous study (Putra et al. 2008) showed that more than 90% of peat fires in Central Kalimantan from 1997 to 2007 occurred in the dry season.
The ground water level (GWL) in peatland areas is lowered under dry weather conditions, and one result is a dr ying up of peat and organic fuel in the upper layers which create the conditions for fires to be ignited.
Around 30,951 km 2 or 20% of the area of Central Kalimantan is peatland (Hooijer et al. 2006 ) and most of this remained pristine up to the beginning of the 1990s (Siegert et al. 2001) . In 1996, the Indonesian Government initiated the Mega Rice Project (MRP) to develop a million hectares of rice fields in the tropical swamp-forest between the Sebangau and Barito rivers in Central Kalimantan, Indonesia. More than 63% (9,191 km 2 ) of the total MRP area is peatland (Notohadiprawiro 1998) , In this study, the precipitation pattern in the dr y season were established by analyzing 30 years of daily weather data measured at Palangkaraya, Central Kalimantan. The relationship among precipitation, Niño 3.4 SST Anomalies, ground water level, and peat fire occurrence in the MRP area were also established.
METHODOLOGY
This study analyzed daily weather data (precipitation) of Here we use the SST Anomaly for the Nino 3.4
region (120˚-150˚W and 5˚N-5˚S). The Niño 3.4 SST anomaly data derived from the NOAA-National Weather
Ser vice used to establish the relationship among SST anomalies, precipitation, and peat fire occurrences. The SST anomalies could be defined simply as how much the temperatures depar ts from its nor mal condition.
According to Trenberth (1997) , an El Niño event occurs when SST anomalies in the Niño 3.4 region exceed +0.4 º C for 6 months or longer and inversely, a La Niña event will occur when SST Anomalies are below -0.4 º C. Using this threshold, we defined 1982, 1987, 1991, 1997/1998, 2002 and 2006 A dry month is categorized when monthly precipitation is b e l o w 1 0 0 m m / m o n t h a n d a w e t m o n t h w h e n precipitation is more than 200 mm/month (MacKinnon et al. 1996) . Usually the dry season in Central Kalimantan occurs from July to September.
In this paper we also introduce dry and wet periods Low daily precipitation, less than the mean dr y precipitation (4.7 mm), occur red between July and September and the lowest daily precipitation of less than 3 mm is in the middle of August. Low precipitation brings a drier climate and increases the dryness of the peat in the MRP area. Fig. 3 shows the daily occurrence rates of rainless and rainy days in Palangkaraya based on the 30-year daily precipitation analysis. The rates of occurrence of rainy days form a U-cur ve shaped patter n. The inver ted U-cur ve shape is for the rate of occurrence of rainless days. The rate of occurrence of rainless days is higher than the number of rainy days in a year.
Occurrence rates of rainless days in the wet period are between 38 and 60% and increases to more than 60% in the dry period. The occurrence rates of rainy days are between 20 and 36% in the wet period and less than 15% in the dry period. In the peak of the dry period, the middle of August, there are not only high occurrence rates (more than 80%) of rainless days but also low occurrence rates There is a negative correlation between Niño 3.4 SST Anomalies and precipitation in Palangkaraya during the dr y period (Fig. 4) . Previously, a strong correlation between SST anomalies and the precipitation variability were reported for some regions in Indonesia ( 78  79  80  81  82  83  84  85  86  87  88  89  90  91  92  93  94  95  96  97  98  99  00  01  02  03  04  05  06 Note : El Nino years is indicated in bold-italic. * : indicate that the value is more than 1 SD from average ** : indicate that the value is less than 1 SD from average dry period. The number of fires increased progressively in the dry period as the dry period progressed. Fires in the starting month of the dry period (June) contributed only 1.24% of the total number of fires, but fires at the end of the dry period (October) contributes more than 39% of the total fire number. More than 88% of fires occurred in the dry period, strongly suggesting a coupling of the dry period and fire occurrences in the MRP area. 
Fire season
of July the start of the fire season in the MRP area. The fire period peaks from the middle of August when daily precipitation drops below the lowest mean value, less than 3 mm. This is caused as fires spread rapidly when they take hold in dr y sur face biomass and dr y peat (Frandsen 1997 ). 
CONCLUSIONS
The analysis using daily precipitation data, hotspot data, Niño 3.4 SST Anomalies, and ground water levels clearly support the following conclusions:
1. The 30 year daily precipitation data analysis showed large differences in the precipitation pattern of the dry and wet periods in Palangkaraya where the mean daily precipitation in the dry period (4.7 mm) is less than half of that in the wet period (10 mm). Less than 3 mm of daily precipitation and a higher than 80% incidence of rainless days in the middle of August suggests the middle of August as the peak of the dry period as well as the start of the peak fire period.
Under this precipitation pattern, the dryness of the peat is increased and stimulated the large number of fire occurrences. Around 2938 of fires or 87.1% of the annual number of fires in the MRP area occurred in the peak fire period, indicating that the large areas of b a r e p e a t i n t h e M R P a r e a n o w a r e h i g h l y susceptibility to fires, coupled with the precipitation pattern of the dry period.
2. There is a negative correlation between Niño 3.4 SST Anomalies and precipitation; and a high positive correlation between Niño 3.4 SST Anomalies, severity 
